Discussion {#s1}
==========

The activity observed with cabazitaxel was similar to that of methotrexate, with the exception of the rate of stable disease (SD) at 9 weeks, which was higher in the cabazitaxel arm than in the methotrexate arm: 32% versus 14.6%. The median PFS and overall survival observed in the cabazitaxel and methotrexate arms were comparable to the other single-agent palliative studies performed in the same setting. Another nonrandomized study (UNICANCER ORL03) investigated cabazitaxel in patients with recurrent SCCHN. The rate of SD (primary endpoint) at 6 weeks was 27.6% (95% CI, 12.7%--47.2%), within the same range as that observed in the present study. Twenty-nine percent of our patients (*n* = 21) previously exposed to taxanes had SD with cabazitaxel. Therefore, the rate of disease stabilization with cabazitaxel does not seem to be influenced by previous exposure to taxane-based therapies.

A striking observation was the high rate of grade 3--4 neutropenia (48%) and febrile neutropenia (17.3%) in the cabazitaxel arm. The rate of febrile neutropenia in the UNICANCER SCCHN study, which investigated cabazitaxel at 25 mg/m^2^ every 3 weeks, was 26%, despite primary prophylaxis with granulocyte-colony stimulating factor. In contrast to the UNICANCER study, primary prophylaxis was not initially mandatory in our trial; however, the initial dose of cabazitaxel was lower (20 mg/m^2^ every 3 weeks) and was only increased to 25 mg/m^2^ in the absence of nonhematological AEs higher than grade 2 and hematological AEs higher than grade 3 during the first cycle. Nevertheless, we observed a high rate of febrile neutropenia even after the amendment that made the use of pegfilgrastim mandatory as primary prophylaxis. The rate of febrile neutropenia observed in these two SCCHN studies was higher than previously reported in the TROPIC trial (8%). In contrast to the TROPIC trial, we did not observe any treatment-related deaths or grade 3 diarrhea, perhaps owing to the lower cabazitaxel dose.

In conclusion, cabazitaxel monotherapy has no clinically meaningful activity in patients with recurrent SCCHN who develop progression after platinum therapy. The toxicity profile in this population also was not favorable owing to the high rate of febrile neutropenia observed.

Trial Information {#s2}
=================

DiseaseHead and neck cancersStage of disease / treatmentMetastatic / advancedPrior therapy1 prior regimenType of study - 1Phase IIType of study - 2RandomizedORRP: 0PFSP: 1.9Primary endpointProgression-free survivalSecondary endpointOverall response rateSecondary endpointOverall survivalSecondary endpointToxicityAdditional details of endpoints or study designInclusion and Exclusion CriteriaEligible patients were required to have recurrent squamous cell carcinoma of the head and neck (SCCHN), Eastern Cooperative Oncology Group performance status (ECOG PS) 0--2, disease not amenable to curative treatment, and at least one measurable lesion according to the Response Evaluation Criteria in Solid Tumors, version 1.1 (RECIST). Progressive disease (PD) within 1 year after first-line platinum-based chemotherapy, given either as part of multimodal curative treatment or in the palliative setting, was also required. Patients were required to have adequate organ function, absolute neutrophil count \>1,500/mm^3^, hemoglobin ≥9 g/dL, platelet count \>100,000/mm^3^, serum creatinine ≤1.5 the upper limit of normal (ULN), total bilirubin \<1 ULN, and alanine aminotransferase (ALAT) and aspartate aminotransferase (ASAT) \<1.5 ULN.Patients were excluded if they had nasopharyngeal carcinoma, known brain metastases, previous malignancy from which the patient has been disease-free for \<5 years (other than SCCHN), active grade \>2 peripheral neuropathy, active grade \>2 stomatitis, a history of severe hypersensitivity reaction (grade \>3) to polysorbate 80-containing drugs, or any other serious illness or medical conditions. Patients were also ineligible if they had received previous cabazitaxel, more than two previous lines of chemotherapy in the palliative setting, or radiation therapy or surgery or investigational drugs within 4 weeks of the study. Previous administration of anti-epidermal growth factor receptor therapy or docetaxel or paclitaxel was allowed in the curative or palliative setting.The study was approved by the independent ethics committee and the Belgian and Luxembourg Health Authorities and conducted in accordance with the Declaration of Helsinki (October 2000). All the patients provided written informed consent.Study Endpoints and OutcomeThe primary endpoint was the progression-free survival rate (PFSR) at 18 weeks, defined as the proportion of patients alive and free of progression according to the RECIST at 18 weeks after treatment. The secondary endpoints were toxicity, objective response rate (ORR), progression-free survival (PFS), and overall survival (OS).Side effects were recorded according to the National Cancer Institute Common Toxicity Criteria (NCI-CTI), version 4. Treatment emergent adverse events were defined as events that occurred after study treatment initiation or that had worsened relative to the pretreatment state. PFS was defined as the time interval between the date of randomization and the date of disease progression or the date of death from any cause. For patients who did not experience an event (i.e., those lost to follow-up or those without progression at the date of data cutoff), PFS was censored. OS was defined as the time interval between the date of randomization until death from any cause or until the date of the last follow-up visit. The survival time was censored on the last date the patient was known to be alive. The best overall response was assessed according to the RECIST. ORR was defined as the proportion of patients with a complete response or partial response (PR). Patients with unknown or missing response data were treated as nonresponders. The relative dose intensity of cabazitaxel and methotrexate was calculated as being equal to the dose intensity divided by the planned dose intensity, multiplied by 100.Study DesignThe present study was an open-label, noncomparative, multicenter, international randomized phase II study ([ClinicalTrials.gov](http://ClinicalTrials.gov) identifier, NCT01528163). Eligible patients were randomly assigned to cabazitaxel (20 mg/m^2^ every 3 weeks) or methotrexate (40 mg/m^2^ weekly). The dose of cabazitaxel was increased to 25 mg/m^2^ for the second and subsequent cycles in the absence of nonhematological adverse events (AEs) greater than grade 2 and hematological AEs greater than grade 3 during the first cycle. The use of pegfilgrastim was initially at the discretion of the investigator but became mandatory as primary prophylaxis following the interim safety analysis performed by the independent data monitoring committee. The interim analysis was performed after 39 patients (21 and 18 in the cabazitaxel and methotrexate arms, respectively) had completed treatment. Treatment allocation was performed using minimization. The two stratification parameters were ECOG PS 0--1 versus 2 and previous platinum-based chemotherapy for palliation versus curative intent. Cabazitaxel was continued until PD, unacceptable toxicity, or a maximum 10 cycles. Methotrexate was continued until PD or unacceptable toxicity.Pretreatment Evaluation and Follow-UpPretreatment examinations were performed within 2 weeks before the start of treatment and included complete history, physical examination, chest and abdominal computed tomography (CT), cervical imaging by magnetic resonance or CT, and 12-lead electrocardiography. Weekly laboratory tests for both arms included hemoglobin, white blood cell count (neutrophils), and platelets. Tests for bilirubin, ALAT, ASAT, and electrolytes (glucose, sodium, potassium, and chloride) were performed before each infusion. Imaging was repeated every 9 weeks. Imaging for tumor evaluation was centrally reviewed (J.S.).Statistical AnalysisThe experimental group (cabazitaxel) was designed according to the Fleming single-stage test procedure. The trial was to be considered positive if the results were consistent with a true PFSR at 18 weeks of 30% or more but would be rejected if the PFSR at the same time point was 15% or less (Po = .15, P1 = .30, type I error = 0.1, type II error = 0.1). According to these hypotheses, 49 eligible patients needed to be recruited to the cabazitaxel arm. At least 11 patients were required to achieve SD or a PR at 18 weeks after treatment for the study to meet its primary endpoint.To obtain the necessary number of assessable patients, 53 patients were enrolled in the cabazitaxel arm with the assumption that 10% of these patients would not be assessable for the primary endpoint. The aim of randomization was to offer a valid internal control group by avoiding a possible selection bias with no intention of comparing the two arms. Because randomization was performed by blocks, the study was stopped after the inclusion of 53 patients in the cabazitaxel arm. At that point, 48 patients were included in the methotrexate arm. The Kaplan-Meier method was used to estimate the median PFS and OS times.Investigator\'s analysisLevel of activity did not meet planned endpoint

Drug Information Control Arm {#s3}
============================

Drug 1Generic/working nameMethotrexateDose40 mg/m^2^Routei.v.Schedule of administration40 mg/m^2^ weekly i.v.

Drug Information Experimental Arm {#s4}
=================================

Drug 1Generic/working nameCabazitaxelDose20 mg/m^2^Routei.v.Schedule of administrationCabazitaxel (20 mg/m^2^ every 3 weeks). The dose of cabazitaxel was increased to 25 mg/m^2^ for the second and subsequent cycles in the absence of nonhematological AEs greater than grade 2 and hematological AEs greater than grade 3 during the first cycle.

Patient Characteristics {#s5}
=======================

Number of patients, male84Number of patients, female17StageNoncurable recurrent/metastaticAgeMedian (range): 58 (41--80)Number of prior systemic therapiesMedian (range): 1 (0--2)Performance status: ECOG0 ---1 --- 842 --- 173 --- 0Unknown ---Cancer types or histologic subtypesSquamous cell carcinoma of the head and neck: 101

Primary Assessment Method {#s6}
=========================

Control arm: squamous cell carcinoma of the head and neck (methotrexate)Number of patients screened48Number of patients enrolled48Number of patients evaluable for toxicity45Number of patients evaluated for efficacy48Response assessment CR*n* = 0 (0)Response assessment PR*n* = 0 (0)Response assessment SD*n* = 7 (14.6)(Median) duration assessments PFS1.9 months, 95% CI: 1.5--2.1(Median) duration assessments OS3.6 months, 95% CI: 2.7--6.2Kaplan-Meier time unitsMonths

 {#s7}

Experimental Arm: Squamous Cell Carcinoma of the Head and Neck (Cabazitaxel) {#s8}
============================================================================

Number of patients screened53Number of patients enrolled53Number of patients evaluable for toxicity52Number of patients evaluated for efficacy53Response assessment CR*n* = 0 (0)Response assessment PR*n* = 0 (0)Response assessment SD*n* = 17 (32)(Median) duration assessments PFS1.9 months, 95% CI: 1.6--2.1(Median) duration assessments OS5 months, 95% CI: 3.6--6Kaplan-Meier time unitsMonths
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![Kaplan-Meier plot. PFS probabilities (central review). Dotted line: cabazitaxel; solid line: methotrexate.](theoncologist_16296CTR_f1){#d35e1006}

Control Arm: Total Patient Population (Methotrexate) {#s10}
====================================================

Response assessment CR*n* = 0 (0)Response assessment PR*n* = 0 (0)

Experimental Arm: Total Patient Population (Cabazitaxel) {#s11}
========================================================

Response assessment CR*n* = 0 (0)Response assessment PR*n* = 0 (0)

Adverse Events Control Arm (Methotrexate): All Cycles {#s12}
=====================================================

Serious Adverse Events Control Arm (Methotrexate) {#s13}
=================================================

Adverse Events Experimental Arm (Cabazitaxel): All Cycles {#s14}
=========================================================

Serious Adverse Events Experimental Arm (Cabazitaxel) {#s15}
=====================================================

Assessment, Analysis, and Discussion {#s16}
====================================

CompletionStudy completedPharmacokinetics / PharmacodynamicsNot CollectedInvestigator's AssessmentLevel of activity did not meet planned endpoint.

We report the results of the first clinical trial to investigate cabazitaxel in SCCHN. Cabazitaxel monotherapy was found to have modest clinical activity in recurrent and/or metastatic SCCHN with a PFSR at 18 weeks of 13.2%. The median PFS and OS were 1.9 months and 5 months, respectively. Thirty-two percent of patients achieved SD at the first tumor evaluation, but no ORRs were recorded.

The activity observed with cabazitaxel was similar to that of methotrexate in this study, with the exception of the rate of SD at 9 weeks, which was higher in the cabazitaxel arm than in the methotrexate arm: 32% versus 14.6%. The median PFS and OS observed in the cabazitaxel and methotrexate arms were comparable to those of other single-agent palliative studies performed in the same setting \[[@B1]--[@B5]\]. The baseline characteristics of our patients did not seem to explain the poor outcomes observed: only 17% of the patients had ECOG PS 2, and 19% had received two previous lines of chemotherapy for recurrent disease. Another nonrandomized study (UNICANCER ORL03), reported as an abstract, investigated cabazitaxel in patients with recurrent SCCHN \[[@B6]\]. The rate of SD (primary endpoint) at 6 weeks was 27.6% (95% CI, 12.7%--47.2%), within the same range as that observed in the present study (30.2%; 95% CI, 19.9%--46.3%). Their study population was, however, more heavily pretreated, as all patients were required to have progression after platinum, cetuximab, and taxane therapy to meet the eligibility criteria. Twenty-nine percent of our patients (*n* = 21) previously exposed to taxanes had SD with cabazitaxel. Therefore, the rate of disease stabilization with cabazitaxel does not seem to be influenced by previous exposure to taxane-based therapies. Human papillomavirus (HPV) and p16 have been linked to a favorable prognosis in recurrent and/or metastatic SCCHN. Because of the low number of patients in the present trial, p16 and HPV status were not assessed. The PFSR at 18 weeks for the relapsing oropharyngeal cancer patients treated with cabazitaxel was 28.6% (95% CI, 9.4%--58.1%). However, the low number of patients (*n* = 13) included in this subset analysis did not allow any definitive conclusions to be drawn.

The higher rate of an objective response reported in trials evaluating docetaxel and paclitaxel in SCCHN was generally obtained in less heavily pretreated patients \[[@B7]--[@B10]\]. Therefore, we cannot exclude the potential for cabazitaxel to demonstrate enhanced activity in patients with less-advanced disease. A dose-escalation trial combining cabazitaxel with platinum/5-fluorouracil as induction chemotherapy is ongoing ([ClinicalTrials.gov](http://ClinicalTrials.gov) identifier, NCT01379339).

A striking finding of our trial was the high rate of grade 3--4 neutropenia (48%) and febrile neutropenia (17.3%) in the cabazitaxel arm. The rate of febrile neutropenia in the UNICANCER SCCHN study that investigated cabazitaxel at 25 mg/m^2^ every 3 weeks was 26%, despite primary prophylaxis with granulocyte-colony stimulating factor \[[@B6]\]. In contrast to the UNICANCER study, primary prophylaxis was not initially mandatory in our trial but the initial dose of cabazitaxel was lower (20 mg/m^2^ every 3 weeks) and was only increased to 25 mg/m^2^ in the absence of nonhematological AEs higher than grade 2 and hematological AEs higher than grade 3 during the first cycle. Nevertheless, we observed a high rate of febrile neutropenia even after the amendment that made the use of pegfilgrastim mandatory as primary prophylaxis. The rate of febrile neutropenia observed in these two SCCHN studies was higher than previously reported in the TROPIC trial (8%) \[[@B11]\].

Two dose-escalation studies investigated cabazitaxel administered every 3 weeks \[[@B12], [@B13]\]. The dose-limiting toxicities were neutropenia and diarrhea. The cabazitaxel dose recommended for further clinical trials was 20 or 25 mg/m^2^ every 3 weeks. In the TROPIC trial, which demonstrated that cabazitaxel improved OS in metastatic castrate-resistant prostate cancer (mCRPC), the dose of cabazitaxel was 25 mg/m^2^ every 3 weeks. The most common adverse events associated with cabazitaxel were grade 3 or higher neutropenia, leukopenia, anemia, and febrile neutropenia, occurring in 82%, 68%, 11%, and 8% of patients, respectively. In addition, 6% of the patients developed grade 3 diarrhea, and 5% died of cabazitaxel-related causes. In contrast to the TROPIC trial, we did not observe any treatment-related deaths or grade 3 diarrhea, perhaps because of the lower cabazitaxel dose. A phase III trial comparing 20 mg/m^2^ to 25 mg/m^2^ every 3 weeks is ongoing in mCRPC, and the results will help define the more appropriate dose.

In conclusion, cabazitaxel monotherapy has no clinically meaningful activity in patients with recurrent and/or metastatic SCCHN with progression after platinum therapy. The toxicity profile in this population also was not favorable owing to the high rate of febrile neutropenia observed.
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